Patent Application Serial No. 10/599,034 
Attorney Docket No. ASAIN0188 

III. REMARKS 

As an initial matter, the Examiner incorrectly requests a certified copy of the original 
foreign application "as required by 35 U.S.C. 1 19(b)" (Office Action, mailed April 23, 2009, 
at 2, lines 4-6). The Examiner's request is improper because, in accordance with U.S.C. § 
363, 

"[a]n international application designating the United States shall 
have the effect, from its international filing date under article 1 1 of the treaty, 
of a national application for patent regularly filed in the Patent and Trademark 
Office...." 

In other words, an international application designating the United States has a filing date as 
of its filing date with foreign Receiving Office. 35 U.S.C. § 1 19(b) does not apply to 
international applications and their national stage applications under 35 U.S.C. § 371, which 
are entitled to a filing date under 35 U.S.C. §§ 120 and 363 as of the filing of the international 
application with any Receiving Office. To the extent that the Examiner is requesting a 
certified English translation of the international application in accordance with 35 U.S.C. § 
372(b)(3), Applicant files herewith a certified English translation of International Application 
No. PCT/JP2004/03669. 

The specification has been amended to address minor informalities. A substitute 
specification in compliance with 37 C.F.R. 1.125 is attached to incorporate the changes made 
according to Preliminary Amendment (A), filed September 18, 2006, and Amendment (B), 
filed June 9, 2008, and to include the additional changes made by the present amendment. 
The attached substitute specification contains no new matter. 

Claims 1-7 have been amended to improve form, grammar and clarity, and not for a 
reason related to patentability. Therefore, the present amendment has no farther limiting 
effect on the scope of claims 1-7. 

The present amendment adds no new matter to the above-captioned application. 
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A. The Invention 

The present invention pertains broadly to a double-chamber type heat-treating 
furnace. In accordance with an embodiment of the present invention, a double-chamber type 
heat-treating furnace is provided that includes features recited by independent claim 1 . 
Various other embodiments of the present invention are recited by the dependent claims. 

An advantage provided by the various embodiments of the present invention is that a 
double-chamber type heat-treating furnace is provided that is capable of transferring an object 
to be treated between a heating chamber and a cooling chamber. 

B. The Rejections 

Claims 1, 2, and 4-8 stand rejected under 35 U.S.C. § 102(b) 1 as allegedly anticipated 
by EP 1 643 199 Al (hereafter, the "EP'199 Document"). 

Claim 3 stands rejected under 35 U.S.C. §103 (a) as allegedly unpatentable over the 
EP'199 Document in view of EP 1 801 529 Al (hereafter the "EP'529 Document"). 

Applicant respectfully traverses the Examiner's rejections, and requests 
reconsideration of the above-captioned application for the following reasons. 



1 The Examiner incorrectly classifies EP 1 643 199 A 1 as prior art under 35 U.S.C. § 102(b), which requires that 
the document be published "more than one year prior to the date of application for patent in the United States." 
35 U.S.C. § 102(b). In this case, the EP 1 643 199 Al document was published on April 5, 2006 , which was 
less than one year from the National Stage entry into the United States on September 18, 2006 . and which is 
actually after the effective filing date of the above-captioned application, which is March 18, 2004 . Therefore, 
EP 1 643 199 Al cannot be valid prior art under 35 U.S.C. § 102(b) against the claims of the above-captioned 
application. In fact, the EP 1 643 199 A 1 document is not valid prior art against any of the claims of the above- 
captioned application for any reason whatsoever. 
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C. Applicant's Arguments 

The Examiner's rejections are untenable and must be withdrawn because neither the 
EP' 199 Document nor the EP'529 Document are valid prior art against the claims of the 
present invention. 



i. The EP'199 Document 

The EP'199 Document discloses a "gas cooling type vacuum heat treating furnace and 
cooling gas direction switching device" and was published on April 5, 2006 . The present 
application, however, is a U.S. National Stage application, filed September 18, 2006 from 
International Application No. PCT/JP2004/003669 filed March 18, 2004. Applicants also file 
herewith a certified English translation of International Application No. 
PCT/JP2004/003669. 

In view of the above facts, the above-captioned U.S. Patent application is entitled to a 
filing date of March 18, 2004 . 35 U.S.C. §§ 120 and 363. Therefore, the EP'199 Document 
is not valid prior art against the claims of the above-captioned application. No further 
comment regarding the EP' 199 Document is believed to be required. 



ii. The EP'529 Document 

The EP'529 Document discloses a "cooling gas passage switching equipment for 
vacuum heat treatment furnace" and was published on June 27, 2007 . The above-captioned 
application was filed in the United States on September 18, 2006 ; therefore, the EP'529 
Document is plainly not valid prior art against the clams of the above-captioned application. 
No further comment regarding the EP'529 Document is believed to be required. 



-8- 



Patent Application Serial No. 10/599,034 
Attorney Docket No. ASAIN0188 



m. CONCLUSION 

The Examiner's rejections under 35 U.S.C. §§ 102 and 103 are untenable and must be 
withdrawn because neither the EP'199 Document nor the EP'529 Document are valid prior 
art against the claims of the above-captioned application. 

For all of the above reasons, claims 1-8 are in condition for allowance and a prompt 
notice of allowance is earnestly solicited. 

The below-signed attorney for Applicant welcomes any questions. 



GRIFFIN & SZEPL, P.C. 
Suite PH-1 

2300 Ninth Street, South 
Arlington, VA 22204 
Telephone: (703) 979-5700 
Facsimile: (703) 979-7429 
Email: gands@szipl.com 
Customer No.: 24203 



Respectfully submitted, 



GRIFFIN & SZIPL, P. C. 




Joerg-Uwe SzM 
Registration No. 31,799 
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DOUBLE-CHAMBER TYPE HEAT-TREATING FURNACE 

5 This is a National Phase Application in the United 

States of Internationa 1 Patent Ap p 1 i c a. t i o n No . 

PCT7 JP2004/003669 filed March 18, 2004. The entire 

disclosure of the above patent application is hereby 
incorporated by reference . 

BACKGROUND OF THE INVENTION 

Technical Field 

The present invention relates to a vacuum type 
heat-treating furnace, and more particularly, to a double- 
chamber type heat-treating furnace. 



10 



15 



Description of the Related Art 

A vacuum type heat-treating furnace is a heat- 
treating furnace in which heat treatment is applied to an 

20 object to be treated (hereinafter referred to as an 

object) after re-filling of inert gas therein subsequent 
to a reduction in its internal pressure. In the vacuum 
type heat-treating furnace, when moisture is attached to 
the inside of the furnace and the object after heating the 

25 furnace per se, and when the moisture is gasified, since 
the furnace can be again depressurized to subsequently 
accomplish re-filling of the inert gas thereby completely 
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removing moisture component from the furnace, there is 
such a merit that heat treatment with no coloring by 
moisture (it will hereinafter be referred to as "bright 
heat treatment") can be effected. 
5 Further, a gas-cooling type vacuum heat-treating 

furnace can carries out bright heat treatment and also, 
can enjoy various advantages such as no occurrence of 
decarburizing or carburizing, a less deformation, and 
acquirement of improved working environment. However, the 

10 gas-cooling type vacuum heat-treating furnace during the 
initial stage employs pressure-reduction cooling system. 
Thus, it must be encountered by such a defect that cooling 
speed is insufficient. Therefore, to increase the cooling 
speed, a high-speed-circulation type gas-cooling system 

15 has come into practical use. 

Fig. 1 is a general configuration of a high-speed- 
circulation gas-cooling furnace as disclosed in non-patent 
publication 1. In this drawing, reference numeral 50 
designates heat-insulating material, 51 a heater, 52 an 

20 effective working area, 53 a furnace body and a water- 
cooling jacket, 54 a heat-exchanging device, 55 a turbo 
fan, 56 a fan-motor, 57 a cooling door, 58 a furnace floor, 
and 59 a gas-distributor. 

Further, the patent document 1 discloses "a method 

25 of promoting gas-circulation cooling in a vacuumed 

furnace". In the vacuumed furnace, as illustrated in Fig. 
2, heating chamber 66 surrounded by heat-insulating walls 
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67 is provided within hermetically sealed vacuum container 
61, so that heater 62 disposed in the heating chamber 
heats heated object 64 in vacuum environment. In addition, 
cooler 62 and fan 63 are disposed in the vacuum container 
5 61, so that non-oxidizing gas supplied into the vacuum 

container is cooled by cooler 62 and is introduced, due to 
the rotation of fan 63, into heating chamber 66 through 
openings 68 and 69 provided in respective faces of 
opposing heat-insulating walls 67 to be circulated within 

10 the heating chamber 66 so as to forcibly applying gas- 

cooling by circulation to the heated object 64. In the 
described vacuumed furnace, heat-resistant cylindrically- 
shaped hood 65 having at least one end formed in a 
divergent shape is disposed so as to surround the 

15 circumference of heated object 64, which is positioned 
within heating chamber 66, with an appropriate space 
therebetween, and the opposite ends of the hood are 
arranged to oppose to the above-mentioned openings 68 and 
69 so that the non-oxidizing gas is circulated within 

20 heating chamber 66. 

On the other hand, the patent document 2 is known 
which discloses a double-chamber type heat-treating 
furnace in which heating and cooling are carried out in 
separate zones . 

25 The "multi-chamber type heat-treating furnace" of 

the patent document 2, which is, as illustrated in Fig. 3, 
formed with a gas-cooling chamber and a heating chamber 
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sectioned by an intermediate door, is provided with, at 
openings 72a and 72b disposed on opposite sides of gas- 
cooling chamber 71 for passing therethrough a material to 
be treated, clutch-system hermetically closable door 73 
5 and 74, thereby forming the gas-cooling chamber in a 
pressure-resistant structure. In addition, at least 
clutch-system hermetically closable door 74 on the side of 
heating chamber 75 is structured to have an elevating 
system, and heat-insulating door 78 is disposed at the 

10 material-passing opening of the heating chamber so that 
heat-insulating door 78 and clutch-system hermetically 
closable door 74 on the side of the heating chamber are 
arranged within door-hood 79, which is provided between 
heating chamber 75 and gas-cooling chamber 71. 

15 [Non-patent Document 1] 

Heat Treatment volume 30, No. 2, Vacuum Heat 
Treatment of Metallic Materials (2) written by Katsuhiro 
YAMAZAKI, April, H2 (1990) 
[Patent Document 1] 

20 Japanese Unexamined Patent Publication No. H5- 

230528 

[Patent Document 2] 

Japanese Patent Publication No. 2731127 



25 



The high-speed circulation-gas cooling furnace 
disclosed by the non-patent document 1 and the patent 
document 1 is constructed so that heating and cooling 
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operations are performed in the same zone and therefore, 
there have been problems as follows. 

(1) The heater for heating-purpose and the furnace 
body are at a high temperature condition at completion of 

5 heating operation and accordingly, the heater and the 

furnace body must be cooled simultaneously at the time of 
cooling operation. Thus, rapid cooling of the object to be 
treated cannot be achieved. 

(2) The heater for heating purpose and the furnace 
10 body are arranged so as to surround the object to be 

treated and therefore, the cooling gas cannot be evenly 
supplied at the time of cooling operation. 

Further, in the double-chamber type heat-treating 
furnace disclosed by the Patent document 2 heating and 

15 cooling operations are performed in the separate zones and 
therefore, the problems (1) and (2), above can be 
eliminated. However, there is still a problem as follows. 

(3) In the double-chamber vacuum heat-treating 
furnace, a transfer mechanism for transferring objects to 

20 be treated between heating and cooling chambers is 

indispensable. This transfer mechanism is comprised of a 
roll-conveyer supporting, for example, the lower face of 
the object to be treated, and horizontally moving same. 

Nevertheless, when this mechanism is disposed under 

25 the objects to be treated within the cooling chamber, 
smooth flow of the gas within the cooling chamber is 
hindered to render the flow of the gas complicated and 
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accordingly, the cooling gas cannot be evenly supplied to 
the objects to be treated. 

Moreover, even when the transfer mechanisms are 
arranged on respective sides of the heating/cooling 
5 chambers, drive rollers act to form a partial block, for 
example, over a width of the chambers in direction and 
therefore, the cooling gas cannot be equally supplied 
upwardly and downwardly to the objects to be treated. 
Further, if a drive mechanism is disposed in the heating 
10 chamber, protections against heat to the drive mechanism 

is indispensable, and as a result, the drive mechanism 
must become complicated. 



SUMMARY OF THE INVENTION 
15 The present invention is contrived to solve the 

above-described problems. Namely, an object of the present 
invention is to provide a double-chamber type heat- 
treating furnace which is capable of transferring an 
object to be treated (hereinafter referred to as "object") 
20 between a heating chamber and a cooling chamber, being 

quite rare in forming block against the lower face of the 
object in the cooling chamber thereby not preventing a 
smooth flow of a cooling gas within the cooling chamber, 
equally supplying the cooling gas upwardly and downwardly 
25 to the object, being substantially unnecessary to take any 
measures against heat of a drive mechanism, and being 
simple in its structure. 
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In accordance with the present invention, there is 
provided a double-chamber type heat-treating furnace, 
which includes a hermetically closable cooling furnace 
incorporated therein a cooling chamber for cooling an 
5 object after being heated, a hermetically closable heating 
chamber incorporating therein a heating chamber disposed 
adjacent to the cooling chamber and arranged for heating 
the object, and a transferring unit for transferring the 
object between the heating chamber and cooling chamber, 

10 the transferring unit being characterized by comprising a 

plurality of free rollers installed in the heating and 
cooling chambers and supporting the object so that only 
both ends of the object in a direction of width thereof is 
movable in a transferring direction, a push-pull member 

15 arranged to move while being engaged with the object to 
thereby push and pull the object, and a drive unit 
arranged adjacent to the heating chamber on a side 
opposite to a side on which the cooling chamber is 
arranged and provided for driving the push-pull member. 

20 In accordance with the configuration of the above- 

mentioned present invention, only the free rollers 
constituting the transferring unit are disposed within the 
heating and cooling chambers to thereby support only both 
ends of the object in the direction of width thereof. 

25 Hence, smooth flow of a gas within the cooling chamber is 
substantially rarely prevented. Further, the free rollers 
are provided with only a function supporting the object to 
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be movable in a transferring direction, and are rarely 
required to protect against heat so that they may be 
simple in the structure thereof. 

Accordingly, in the cooling chamber, there is no 
5 element of the transferring unit except for the free 
rollers and thus, a gas flow will not be subjected to 
blocking. In addition, in the heating chamber, there is no 
element of the transferring unit except for the free 
rollers and thus, no complicated means for the transfer of 

10 the object is required. 

In accordance with a preferred embodiment of the 
present invention, the above-mentioned push-pull member is 
provided with an engaging member which is capable of 
turning up to a high position where it is engaged with the 

15 object to apply thereto pushing and pulling operation and 
of lying down to a low position where it is not engaged 
with the object thereby for being permitted to 
hori z on tally move . 

Due to this configuration, by permitting the 

20 engaging member to turn up to the high position, and by 

moving the push-pull member in a horizontal direction, it 
is possible to horizontally push and pull the object. Also, 
by permitting the engaging member to lie down to the lower 
position, it is possible to horizontally move the push- 

25 pull member without engaging of the engaging member with 
the object. 

Further, the above-mentioned drive unit is 
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preferably comprised of a horizontally movable chain that 
is connected to a rearmost end of the push-pull member and 
horizontally move, a sprocket engaged with the 
horizontally movable chain, and a rotation-drive motor for 
5 rotationally drive the sprocket. 

Due to this configuration, by rotating the sprocket 
by the rotation-drive motor so as to horizontally move the 
horizontally movable chain, it is possible to horizontally 
move the push-pull member to thereby horizontally move the 
10 engaging member disposed at a front end of the push-pull 
member . 

Also, in accordance with another preferred 
embodiment of the present invention, the cooling furnace 
is provided with a carrying-in/out door for cooling 

15 chamber, which is disposed on a side opposite to the side 
on which the heating chamber is provided and is arranged 
for performing carrying the object into or out of the 
cooling chamber, and a gas-cooling/circulating unit for 
cooling chamber, which is able to cool a gas vertically 

20 passing through an inside of the cooling chamber, the 
cooling chamber is provided for surrounding a cooling 
region in which the object is permitted to be steadily 
placed and defining, in an inside of the cooling region, 
and having a gas passageway with a constant cross-section 

25 in a vertical direction. 

Due to this configuration, the object may be 
carried into or out of the cooling chamber by means of the 



- 10 - 



carrying-in/out door for cooling chamber. Further, by 
circulating the cooling gas vertically around the object 
steadily mounted in the cooling region of the cooling 
chamber by means of the gas-cooling/circulating unit for 
5 cooling chamber, it is possible to equally supply the 
cooling gas upwardly or downwardly to the object. 

Also, in accordance with a further preferred 
embodiment of the present invention, the heating furnace 
is provided with a vacuum container of which an interior 

10 is exhausted to become at vacuum, a heating chamber 

receiving therein the object, a front door for introducing 
and delivering the object into and from the heating 
chamber, a rear door for closing an opening provided for 
permitting, therethrough, the object within the heating 

15 chamber to be moved, a mounting bed for mounting thereon 
the object to be horizontally movable back and forth, and 
a heater arranged for heating the object. 

Due to this configuration, the interior of the 
vacuum contained may be depressurized to vacuum, and then 

20 the object may be heated by the heater to a predetermined 
temperature . 

Preferably, the above-mentioned heating furnace is 
provided with a gas-cooling/circulating unit for heating 
chamber which cools and circulates a gas passing through 
25 an inside of the heating chamber. 

Due to this configuration, the cooling gas is 
circulated by the gas-cooling/circulating unit for heating 
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chamber so that the interior of the vacuum container may 
be cooled for a short period of time. 

Further, in accordance with a further embodiment of 
the present invention, the above-mentioned heating furnace 
5 is further provided with a carrying- in/out door for 

heating furnace, which is disposed on a side opposite to 
the side on which the cooling chamber is disposed and is 
arranged for performing carrying-in of or carrying-out of 
the object. 

10 Due to this configuration, the object may be 

directly carried into or out of the heating chamber by 
means of the carrying-in/out door for heating furnace. 

In accordance with the present invention, there is 
provided a double-chamber type heat-treating furnace which 

15 is characterized by comprising a cooling furnace for 
cooling an object, a heating furnace for heating the 
object, and a transfer unit for transferring the object 
between the heating and cooling chambers, the transfer 
unit, the heating furnace and the cooling furnace being 

20 disposed in order. 

The above and other objects, features and 
advantages of the present invention will be made more 
apparent from the ensuing explanation with reference to 
the accompanying drawings . 

25 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a schematic view illustrating a general 



construction of a high-speed circulating gas-cooling 
furnace disclosed in the non-patent document 1. 

Fig. 2 is a schematic view illustrating a general 
construction of "a method of promoting gas- 
circulation/cooling in a vacuum furnace 7 ' of the patent 
document 1 . 

Fig. 3 is a schematic view illustrating "a multi- 
chamber type heat-treating furnace" of the patent document 
2 . 

Fig. 4A is a schematic view illustrating a general 
configuration of a double-chamber type heat-treating 
furnace according to a first embodiment of the present 
invention . 

F i g . 4 B .1 s a. s i d e v i e w o f e 1 e me n t 1 o f F i g , 4 A . 

Fig. 4A and 43 shall collectively be referred to 

h e r e i n a s " F i g . 4 . " 

Fig. 5 is a schematic view illustrating a general 
configuration of a double-chamber type heat-treating 
furnace according to a second embodiment of the present 
invention . 

Fig. 6 is a schematic view illustrating a general 
configuration of a double-chamber type heat-treating 
furnace according to a third embodiment of the present 
invention . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Description of the preferred embodiments of the 
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present invention will be provided hereinbelow, with 
reference to the accompanying drawings. It should be noted 
that common portions throughout the respective drawings 
will be designated by the same reference numerals and 
5 repetitive description will be omitted. 

Fig. 4 is a general constructional view of a 
double-chamber type heat-treating furnace according to the 
first embodiment of the present invention. The double- 
chamber type heat-treating furnace of the present 

10 invention is provided with heating furnace 10, cooling 

furnace 20, and transfer unit 30. 

Heating furnace 10 is a hermetically closable 
furnace incorporating therein a heating chamber 12 which 
is arranged adjacent to a cooling chamber 22 at a height 

15 substantially identical to that of the cooling chamber and 
is provided for heating the object 1, and has a function 
to heat the object 1 when inert gas and so on is re-filled 
therein after depressuri zing the interior thereof. Cooling 
furnace 20 is a hermetically closable pressurizing 

20 container incorporating therein cooling chamber 22 for 

gas-cooling the object 1 after being heated, and has a 
function to cool the object 1 after being heated, with 
pressurized circulating gas 2. Transfer unit 30 has a 
function to transfer the object 1 between heating chamber 

25 12 and cooling chamber 22 in a horizontal state of the 
ob j ect 1 . 

Heating furnace 10 is comprised of vacuum container 
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11 of which the interior may be exhausted to become at 
vacuum, heating chamber 12 receiving therein the object 1, 
front door 13 for permitting the object 1 to be introduced 
into and delivered from the heating chamber, rear door 14 
5 which closes an opening through which the object 1 in the 
heating chamber is moved, mounting bed 15 mounting thereon 
the object 1 to be horizontally movable back and forth, a 
heater (not shown) for heating the object 1, and so on. In 
this drawing, front door 13 and rear door 14 are shown to 

10 be held at an opened state thereof, respectively. Further, 
numerals 5a and 5b designate a top vang and a bottom vang 
to be used for opening and closing the top and bottom of 
the heating chamber, respectively. 

According to the above-mentioned configuration, the 

15 interior of vacuum container 11 can be depressurized to 
vacuum level, and then the object 1 can be heated to a 
predetermined temperature . 

In Fig. 4, cooling furnace 20 is provided with 
carrying-in/out door 21 for cooling chamber, cooling 

20 chamber 22, and gas-cooling/circulating unit 23 for 

cooling chamber. 

Carrying-in/out door 21 for cooling chamber is 
provided on a side (a right side in the drawing) opposite 
to the side on which heating chamber 12 is arranged, and 

25 is used for carrying the object 1 into or out of cooling 

chamber 22. This carrying-in and carrying-out of the 
object 1 is carried out by a transfer means (for example, 



a folk lift device, a crane unit and so on) . In this 
drawing, carrying- in/out door 21 for cooling chamber is 
shown to be held at an opened state thereof. 

Cooling chamber 22 is provided for surrounding a 
cooling region in which the object 1 is steadily place, 
and for defining, in its interior, a gas passageway having 
a vertically constant cross-section. 

Gas-cooling/circulating unit 23 for cooling chamber 
is comprised of cooling fan 24 and a heat-exchanger (not 
shown) , and cools and circulates gas 2 vertically passing 
through the interior of cooling chamber 22 to thereby 
evenly cool the object 1 with the cooling gas 2. In a 
different arrangement from that shown in this drawing, 
gas-cooling/circulating unit 23 for cooling chamber may be 
arranged at a side face. 

Transfer unit 30 is comprised of a plurality of 
free rollers 32, push-pull member 34, and drive unit 36. 

The plurality of free rollers 32 are mounted in the 
inside of both heating chamber 12 and cooling chamber 22, 
respectively, and support only both ends of the object 1 
in a direction of width to be movable in a horizontal 
transferring direction. 

Each of these free rollers 32 is comprised of a 
cylindrical short roller element disposed to be freely 
rotatable about its center, and is arranged so as to 
provide substantially no block to the smooth flow of gas 
within cooling chamber 22. Also, the free rollers exhibit 
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only a function to horizontally movably support the object 
1 in the horizontal transferring direction, and therefore, 
these rollers are configured by simple bearings (for 
example, journal bearings incorporating therein a 
5 relatively large spacing) , so as not to lose their 

function even when they are subjected to heating within 
heating chamber 12. Thus, the structure of each roller can 
be simple enough for requiring substantial no measures 
against heating through implantation of periodic 
10 inspection thereof or periodic exchange with a newer 

element . 

Push-pull member 34 moves horizontally while being 
engaged with the object 1 thereby horizontally pushing or 
pulling the object. In the illustrated embodiment, push- 

15 pull member 34 may preferably be a long or slender member 
so that when a rearmost end thereof (the left-hand end in 
Fig. 4) comes to a position close to the left , or first, 
side of heating chamber 12 in the drawing, a frontmost end 
thereof (the right-hand end in Fig. 4) arrives at a 

20 position located inside cooling chamber 22. Also, this 

push-pull member 34 has, at its frontmost end, an engaging 
member 35 capable of turning up or lying down, and is 
configured in a manner such that either the turning-up 
motion or lying-down motion of the push-pull member 34 may 

25 be operated whenever required, by an actuator (not shown) 
incorporated in the rearmost end of push-pull member 34. 
Due to the turning-up motion and lying down motion, the 
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engaging member 35 may alternatively come to either a 
higher position thereof or a lower position thereof at any 
time. Thus, upon being turned up to the higher position, 
it can be engaged with the object 1 (or its mounting bed) 
5 so as to horizontally push or pull the object 1, and upon 

being lied down, it can move horizontally without engaging 
of the engaging member with the object (or its mounting 
bed) . 

At this stage, the above-mentioned mechanism for 

10 operating turning-up and lying-down motions is not limited 

to a mechanism for directly causing such motions by means 
of the actuator, but may employ any other type of 
alternative mechanism for causing turning-up and lying 
down motion from the exterior of heating chamber 12 and 

15 cooling chamber 22, such as a lack-and pinion mechanism, a 
chain-drive mechanism and the other like. Further, in 
order to constantly maintain the horizontal posture of 
push-pull member 34, free rollers 33 for push-pull member 
are provided at a region other than cooling chamber 22. 

20 Drive unit 36 is arranged adjacent to a side (the 

left-hand side in the drawing) of the heating chamber, 
which side is opposite to the side on which the cooling 
chamber is located, and has a function to horizontally 
move push-pull member 34. In this embodiment, drive unit 

25 36 is comprised of an endless chain 3 6b arranged to be 

wound around and to run over a pair of sprockets 36a and a 
portion of endless chain 3 6b is connected to the rearmost 
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end of push-pull member 34. In addition, sprocket 36a on 
the left-hand side in the drawing is arranged to be 
rotationally driven by a not-illustrated rotational drive 
motor . 

5 Due to this configuration, the rotational drive 

motor rotationally drives sprocket 36a to horizontally 
move the rearmost end of push-pull member 34 thereby be 
able to entail a horizontal movement of engaging member 35 
on the f rontmost end of push-pull member 34 . 

10 In accordance with the above-described construction 

of the furnace of Fig. 4, only free rollers 32 
constituting transfer unit 30 are arranged within heating 
chamber 12 and cooling chamber 22, so as to support only 
both ends of the object 1 in the direction of width 

15 thereof and thus, smooth flow of gas within cooling 
chamber 22 cannot be substantially prevented. 

Further, since free rollers 32 have only a function 
to support the object 1 so as to move it in a horizontal 
transferring direction, and requires substantially no 

20 measures against heating, the structure thereof can be 
very simple . 

Accordingly, since there is no other transferring 
mechanism other than free rollers 32 within the cooling 
chamber, the flow of gas is not blocked. Further, since 
25 there is no other transferring mechanism other than the 

free rollers, no complicated means for the transfer of the 
object is needed. 
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Furthermore, when engaging member 35 is turned up 
to its higher position to thereby horizontally move push- 
pull member 34, it is possible to horizontally push or 
pull the object 1. In addition, when engaging member 35 is 
5 lie down to its lower position, the engaging member can 

horizontally move push-pull member 34 without being 
engaged with the object 1. Therefore, after carrying the 
object 1 into cooling chamber 22 from the exterior, the 
object can be transferred from cooling chamber 22 into 

10 heating chamber 12 by means of transfer unit 30, and after 
being subjected to heating treatment, the object can be 
transferred from heating chamber 12 into cooling chamber 
so that after being subjected to cooling treatment, the 
object may be delivered from the cooling chamber toward 

15 the exterior. Moreover, during heating of the object 
within the heating chamber and during cooling thereof 
within the cooling chamber, push-pull member 34 may be 
retracted to its waiting position on the left side of 
heating chamber 12 and accordingly, the respective 

20 chambers may be constantly maintained at a hermetic state. 
In addition, during staying in the waiting position, 
transfer unit 30 other than free rollers 32 comes to a no 
heating region and therefore, the transfer unit can be 
prevented from being subjected to any excessive heating 

25 without applying any particular measures against heating. 



Fig. 5 is a general constructional view of a 
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double-chamber type heat-treating furnace according to the 
second embodiment of the present invention. 

In this embodiment, transfer unit 30 is structured 
in a chain-operated pushes-puller type. Further, drive 
5 unit 36 is comprised of a horizontally moving chain 37a 

connected to the rearmost end of push-pull member 34 and 
carrying out a horizontal movement, sprocket 37b engaged 
with the horizontally moving chain 37a, and a rotational 
drive motor (not shown) which rotationally drives sprocket 
10 37b. Further, in order to constantly hold push-pull member 

34 and horizontally moving chain 37a at a horizontal state, 
respectively, free rollers 33 for push-pull member are 
appropriately arranged in a region other than cooling 
chamber 22. 

15 By virtue of this configuration, sprocket 37b can 

be driven by the rotational drive motor so as to 
horizontally move horizontally moving chain 37a thereby 
moving push-pull member 34 in a horizontal direction. Thus, 
it is possible to horizontally move engaging member 35 

20 arranged at the frontmost end of the push-pull member. 

Furthermore, in this embodiment, cooling furnace 20 
is structured to be divided in a left and right direction 
by means of hermetically openable and closable clutch ring 
25, and incorporates therein gas-cooling/circulating 

25 device 24 and heat exchanger 26 at the right end thereof 
in the drawing. 

Due to this configuration, when clutch ring 25 is 
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released, and when gas-cooling/circulating device 24 and 
heat exchanger 2 6 are moved back rightward in the drawing, 
the object 1 can be directly received and settled within 
cooling chamber 22. Moreover, when cooling furnace 20 is 
5 hermetically sealed by clutch ring 25, and when 

pressurized gas for cooling (argon gas, helium gas, 
nitrogen gas, hydrogen gas and the like) is supplied into 
the interior of the cooling furnace, such pressurized gas 
can be used for cooling purpose. 

10 Cooling chamber 22 is provided at a position 

adjacent to heating furnace 10 and disposed in the central 
portion of the container barrel. Cooling chamber 22 is 
sectioned, on its side adjacent to the heating furnace, by 
the intermediate heat-insulating door, and the side 

15 thereof adjacent to the gas-cooling/circulating device and 
both side faces thereof are sectioned by hermetic heat- 
insulating walls. Also, this cooling chamber 22 is opened 
at its top and bottom ends, and defines, in the inside 
thereof, a gas passageway having a vertically constant 

20 cross-section. The inside of this cooling chamber 22 is 

provided as a cooling region. Thus, the object 1, which 
may be, for example, small metallic parts such as rotor 
blades of a gear/shaft jet-engine, stator blades thereof, 
bolts and so on, are contained by a tray or a basket so 

25 that the object together with the tray or basket are 

steadily placed in the center of cooling chamber 22 in a 
state where they are mounted on a porous mounting bed. 
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Mounting bed 23 is placed at a height the same as 
that of the mounting bed of heating furnace 10, and is 
made free to move on rollers 32 incorporated therein. The 
other structure of the mounting bed is similar to the 
5 first embodiment. 

Due to this configuration, when engaging member 35 
is turned up to its higher position, and when push-pull 
member 34 is horizontally moved, the object 1 can be 
horizontally pushed or pulled. When engaging member 35 is 

10 lied down to its lower position, the member can 

horizontally move push-pull member 35 without being 
engaged with the object 1. Therefore, by releasing clutch 
ring 25, the object 1 can be carried into cooling chamber 
22 from the exterior due to releasing of clutch ring 25, 

15 and is then transferred from cooling chamber 22 into 

heating chamber 12 by the use of transfer unit 30 so as to 
be subjected to heating- treatment . Thereafter, the object 
1 may be transferred from heating chamber 12 to cooling 
chamber 22 to be cooled there. After cooling, the object 

20 can be carried out of the cooling chamber to the exterior. 

Moreover, during heating in the cooling chamber and during 
cooling in the cooling chamber, push-pull member 34 can be 
moved back toward its waiting position located on the left 
side of heating chamber 12 and therefore, respective 

25 chambers 12 and 22 can be maintained at a hermetically 

sealed state. In addition, during staying in the waiting 
position, transfer unit 30 except for its free rollers 32 
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is positioned at a non-heating region. Thus, any excessive 
heating of the unit can be prevented without employment of 
any particular measures against heating. 



5 Fig. 6 is a general constructional view of a 

double-chamber heat-treating furnace according to the 
third embodiment of the present invention. 

In this embodiment, heating furnace 10 is provided 
with gas-cooling/circulating device 16 for heating chamber, 

10 which cools and circulates a gas passing through the 
interior of heating chamber 12. Heating furnace 10 is 
further provided with carrying-in/out door 17 for heating 
furnace on the side (the left side in the drawing) 
opposite to the side on which cooling chamber 22 is 

15 disposed, so that the object 1 may be directly carried 

into or out of heating chamber 12 . The other structure of 
this double-chamber heat-treating furnace is similar to 
that of the second embodiment. 

Due to this configuration, when engaging member 35 

20 is brought to its higher position, and when push-pull 

member 34 is horizontally moved, the object 1 can be 
pushed or pulled. While when engaging member 35 is 
brought to its lower position, push-pull member 34 can be 
horizontally moved without engaging of engaging member 35 

25 with the object 1. Therefore, when carrying-in/out door 17 
for heating furnace is opened so as to carry the object 1 
into heating chamber 12 from the exterior, the object 1 
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can be subjected to heating treatment there, and 
thereafter, the object 1 after being heat-treated can be 
transferred from heating chamber 12 to cooling chamber 22. 
Then, after being cooled there, the object 1 can be 
5 carried out of cooling chamber 22 to the exterior. 

Moreover, during heating within the heating chamber and 
during cooling within the cooling chamber, push-pull 
member 34 may be moved back toward its waiting position 
located on the left side of heating chamber 12 and 

10 accordingly, respective chambers, i.e., the heating 

chamber and the cooling chamber may be kept at a 
hermetically sealed condition. In addition, during the 
stay in the waiting position, transfer unit 30 except for 
free rollers is placed in the non-heating region and 

15 therefore, the transfer unit can be prevented from being 
exposed to any excessive heat without any particular 
measures against the heating. 

Although the present invention is described on the 
basis of several preferred embodiments and examples 

20 thereof, but it should be understood that the present 

invention is not limited to the described embodiments and 
examples, and many modifications and changes will occur to 
a person having ordinary skill in the art without 
departing from the scope and spirit of the present 

25 invention as claimed in the appended claims. 



